Abstract
INTRODUCTION
Colorectal cancer (CRC) is one of the most common malignancies in the world. In Hong Kong, CRC is ranked as the second most common cancer regarding the incidence in men and women, whereas the mortality of colorectal cancer has a second position in women and third position in men [1] . A change in the epidemiolog y of CRC has been observed in the past decades. Firstly, there was proximal shift of CRC, reported by Axtell and Chiazze [2] and then confirmed by other studies [3] [4] [5] [6] [7] . Secondly, there was a change in the mean age of onset of CRC. While studies from western countries showed that CRC were increasing in young adults [8] , studies from China [9] , and in Japan [10] showed that the mean age of onset of CRC were increasing.
It is widely recognized that the majority of CRC arise from neoplastic polyps [11] [12] [13] [14] . The concept of an adenomacarcinoma sequence has been supported by pathological [15] , molecular genetic [16, 17] and cell biological [18] findings. In addition, it has been demonstrated that colonoscopic removal of adenomatous polyps was effective in reducing the incidence of CRC [19] . The prevalence of advanced polyps in Hong Kong is 12.5% [20] . This is quite a high prevalence when compared with other studies of the Chinese population. In Taiwan, Cheng et al [21] reported an advanced polyps' prevalence of 1.3%, and Soon et al [22] a prevalence of 4.0%. We aimed at investigating the change of distribution and the mean age of onset of colorectal polyps, if any, over the past eight years in a regional hospital. The study has implication in the future planning of screening strategies.
MATERIALS AND METHODS
During the study period of January 1998 -July 2005, data was collected retrospectively from all colonoscopy reports made at the Queen Mary Hospital, Hong Kong. Queen Mary with its 1400 beds, is a teaching hospital of the medical school of the University of Hong Kong.
The data included the patient's sex and age at the time of endoscopic examination. The size, location and the histology of each polyp were also recorded. Patients with personal or family history of colorectal cancer or polyps were not excluded in this study.
A polyp was defined as advanced if it was ≥ 10 mm in diameter, with a villous component, or had moderate to severe dysplasia. Invasive cancer was excluded in the definition. In this study polyps were considered right sided if they occurred at or proximal to the splenic flexure and left-sided if they occurred distal to the splenic flexure.
Statistical analysis
All the polyps were divided into two groups based on the year of the examination: period Ⅰ was from 1998 to 2001; period Ⅱ from 2002 to 2005. Chi-square test (Fisher's Exact Test) was performed to compare the proportions. All P-values were two-tailed and statistical significance was taken as a P-value of less than 0.05. Analyses were performed with the statistical software SPSS version 11.0.
RESULTS
From January 1998 through July 2005, 6424 colonoscopies were performed. The indications for colonoscopy where polyps were found, were screening (24.5% and 49.2% respectively in period Ⅰand period Ⅱ, P < 0.001), anemia (22.0% vs 14.8%, P < 0.001), bleeding per rectum (14.3% vs 8.7%, P < 0.05), altered bowel habits (9.3% vs 4.7%, P < 0.001), diarrhea (8.0% vs 5.0%, P < 0.05) and others (22.0% vs 17.6%, P > 0.05). Figure 1 examines the indications for the colonoscopies by year. Despite the increased screening program in period Ⅱ, the male to female ratio and the age of the population that has been screened stayed the same in both periods.
In total, 1856 polyps were detected in 1064 colonoscopies from 880 patients. The prevalence of polyps was higher in male subjects (63.5%). The mean age of the study population with polyps was 67 ± 12 (range 20-96) years. Polyps were mainly left sided (58.1%). Table 1 shows the histology of the polyps.
Among the 1856 polyps, 613 (33.0%) were advanced polyps from 376 patients in 440 colonoscopies. The mean age of the study population with advanced polyps was 69 ± 12 (range 22-91) years ( Figure 2 ). The prevalence of polyps was also higher in male subjects (63%) The mean age of the male population with advanced polyps was 67 ± 12 (range 32-90) years. Advanced polyps were mainly left sided (59.5%). Among them, 137 (22.3%) polyps were isolated right-sided ( Table 2) .
The polyps were sub-classified into 2 periods according to the year of the examination. The male subjects increased from 62.2% to 64.2% in period Ⅱ (P > 0.05). In period Ⅱ the prevalence of polyps increased in the group ≤ 60 years from 24.2% to 29.2% (P < 0.05), especially in the male group ≤ 60 years. It increased from 26.4% to 32.0% (P < 0.05).
When only advanced polyps were analyzed, it could be seen that the prevalence increased in the younger male group in period Ⅱ from 21.6% to 31.6% (P < 0.05). In the younger female group advanced polyps increased from 12.2% to 16.7% (P > 0.05). After correcting the gender as confounder with the Mantel-Haeszel test, the P-value was still < 0.05 over the two periods for the younger population with advanced polyps (Table 3) .
It could also be seen that by screening the prevalence of advanced polyps increased from 23.5% to 31.4% (P < 0.05) between the periods (Table 4) . Screening indication was not significant for the younger group between the two periods. The mean age of the younger age group with advanced polyps detected by screening was 68 ± 14 (range 33-88) vs 69 ± 11 (range 42-91) years in periodⅠ and period Ⅱ.
The proportion of advanced tubulovillous polyps rose from 21.5% in period Ⅰ to 29.5% in period Ⅱ (P < 0.05). The prevalence of tubulovillous polyps was higher in male subjects (66%). The mean age of the study population with tubulovillous polyps was 68 ± 12 (range 33-90) years. Among the tubulovillous polyps 79% had moderate to severe dysplasia (P < 0.05).
A total of 328 patients were diagnosed with colorectal cancer. The mean age of the 328 patients with cancer was 71 ± 13 (range 22-101) years. Of the 328 cancer lesions, 58 patients (17.7%) were ≤ 60 years. Among the 58 patients 34 (58.6%) were male subjects. The male patients with cancer reduced from 23.2% to 16.5% (P > 0.05) ( Table 5) .
DISCUSSION
This study, which covered a period of 8 years, from 1998 to 2005, found 613 (33.0%) advanced polyps in a total of 1856 polyps. In particular, we observed that the prevalence of polyps increased in young male patients (26.4% to 32.0%), this is also true for the prevalence of advanced polyps (21.6% to 31.6%).
O'Connell et al [8] demonstrated an increase in CRC in young patients. This observation is further corroborated
www.wjgnet.com in our current study. However, this contrasts with the conclusion of Li and Gu [9] . They suggested an increased mean age of the colorectal cancer patient in China, despite no statistical significance. The controversial findings between O'Connell et al [8] and Li may reflect the influence of culture and dietary habits.
The present study shows a tubulovillous prevalence of 13.3% of the adenomatous polyps and that the proportion of advanced polyps with tubulovillous adenoma rose from 21.5% in period Ⅰ to 29.5% in period Ⅱ (P < 0.05). Although the prevalence of tubulovillous is greater in the second period, it is still low compared with the study of Khan et al [23] . These authors reported a prevalence of 26.2% of the adenomatous polyps. Isbister [24] and Smith et al [25] even showed a higher prevalence of tubulovillous as histology (32% and 30.2%, respectively). A possible explanation for this discrepancy is the difference in race, culture and diet. The prevalence of Khan and Smith are based on a Western population and the present study is based on the Chinese population of Hong Kong. Nonetheless, there are some limitations in our study that should be considered when interpreting these findings. First, the included patients are a hospital-based population. The indications during period Ⅰ and Ⅱ were different. Therefore, a direct comparison of the polyp prevalence of the two periods may not be appropriate.
The second limitation is the lack of individual-level data. Therefore, it was not possible to adjust the risk factors of CRC, such as the influence of culture and socioeconomic differences in dietary habits, obesity, use of tobacco and/or alcohol, genetic risk factors and physical activity during the two periods [26] [27] [28] [29] [30] .
Although the findings of this study do not mirror the prevalence rates of colorectal polyps in the general population, they do indicate that advanced polyps are detected at a younger age among men underg oing colonoscopy. Regarding the similar incidence of cancer in time, it is possible that colonoscopy is an effective way to prevent CRC in the younger males.
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Background
CRC is one of the most common malignancies in the world. In Hong Kong, CRC is ranked as the second most common cancer regarding the incidence in men and women, whereas the mortality of colorectal cancer has a second position in women and third position in men.
Research frontiers
Most colorectal cancers arise from adenomatous polyps. The risk of CRC increases with polyp size, number of polyps, and histology (eg, villous worse than tubular architecture). The recognition of larger size and more advanced histologic features as independent risk factors for the presence of invasive cancer within an adenoma has led to the use of the term ''advanced adenoma'' for adenomas with a diameter of 1 cm or larger or have advanced histologic features (tubulovillous or villous histologic features of high-grade dysplasia). Older age is another risk factor for CRC. CRC is a rare diagnosis before the age of 40, the incidence begins to increase significantly between the ages of 40 and 50. The lifetime incidence for patients at average risk is 5 percent, with 90 percent of cases occurring after the age of 50.
Innovations and breakthroughs
Previous studies have shown a change in the distribution of CRC as well as the age of onset. Over the last 50 years, a gradual shift toward right sided colon cancers has been observed internationally. The greatest increase in incidence is in caecal primaries. Also the mean age of the CRC patient has increased in China and in Japan. On the other hand, studies from western countries show that the rates of colorectal cancer are increasing in young adults.
Applications
The study has implication in the future planning of screening strategies. Advanced polyps are detected at a younger age among men undergoing colonoscopy. Regarding the similar incidence of cancer in time, it is possible that colonoscopy is an effective way to prevent CRC in younger males by early intervention. Our data also indicates that sigmoidoscopy would be insufficient as a screening tool.
Peer review
This is a well-written study investigating the prevalence of advanced polyps and associations with clinical characteristic in a large number of consecutive patients undergoing colonoscopy between 1998 and 2005. A major finding of the study was that the number of advanced polyps increased and this was associated with a shift towards younger age-groups and proximal location. This paper is a valuable addition to the literature on colorectal cancer screening and prevention.
